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we don't need to route on this board



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 
KiCad E.D.A.  kicad 5.1.4-e60b26684ubuntu19.04.1

Rev: Size: A4
Id: 3/19

Title: 
File: mixer.sch
Sheet: /Transmitter/MIxerI/

1

2
3

Q3
Q_NPN_BCE

GND

R18
10kR

R17
4k7R

C17

C_Small

C19

C_Small

GNDGNDGND

GND

R11
22R

R15
22R

R10
4k7R

R16
4k7R

R13
25R

R8
2k5R

R9
1kR

R21
10R

GNDGNDGNDGND

C35

1 nF

C34

100 pF

C32

100 pF

C31

100 pF

GND

L3 33
0 

nH
L5

27
 n

H
L4 27

 n
H

C33

2.2 pF RF

R
19

10
0k

R
20

10
0k

C23

1 nF

1

2

6

Q1A
NSVT65011MW6T1G

GND

C20

10 nF

GND

C24

0.1 uF

GND

C25

0.1 uF

GND

C22

0.1 uF

C18

1 nF

3
4

5
Q1B

NSVT65011MW6T1G

1

2

6
Q5A
NSVT65011MW6T1G

3
4

5
Q5B
NSVT65011MW6T1G

1

2

6

Q2A
BCM857BS-7-F

3
4

5 Q2B
BCM857BS-7-F

1

2

6

Q4A
BCM857BS-7-F

3
4

5 Q4B
BCM857BS-7-F

C21

C_Small

GND

GND

1

2

J7

U
F

L C27

DNP 0402

R
14

1k
R

R
12

1k
R

1

2

3

4 5

T1

HHM1515B2
810-HHM1515B2

C16
0.1 uF

C12
0.1 uF

GND

C15
0.1 uF

C13
0.1 uF

C14

0.1 uF

GNDGND

GND

GND

1

2

J8

U
F

L

EP0

LO
-

1

EN2

IN+3

IN-4 OUT- 5
OUT+ 6

VCC 7

LO
+

8

U3
LT5560EDD#PBF

GND

GND

C30

1 nF

GND

L2 6.
8 

nH

C28

DNP 0402

C29
100 pF RF

C
26

10
0 

pF
 R

F

GND

GND

+
3V

3

RF

LO

IF

MIXER_EN_3V3

-1V2

IFM

+3.3VA

+3.3VA

IFP

+3.3VA

IFP

+3.3VA

IFM

+3.3VA

11 mA quiescent current
Not much gain but it does convert to differential

Values based on datasheet

IL: <-1.0 dB

Sets bias point so that the common mode voltage is close to ground

LO drive should be
 0 dBm

IL: -1.33 dB

Target BW: 2 MHz
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Not much gain but it does convert to differential

Values based on datasheet

IL: <-1.0 dB

Sets bias point so that the common mode voltage is close to ground

LO drive should be
 0 dBm

IL: -1.33 dB

Target BW: 2 MHz
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TODO make sure the matching circuit values are
calculated for Vce=5V

Vbe=0.827V, ib=0.05mA, ic=5mA
NF=1.5 dB, K=16dB
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TODO figure out attenuator values to get -20 dB and -13 dB

-3 to +5dBm?
datasheet is unclear

20 dB gain according to SPICE model,
17 dB gain to S parameter model in scikit-rf

20 mA bias current

Compression point should at -10dBm (+10 dBm at output)

Optimum inductance = 3.98 nH
NOTE place the inductors at right angles to avoid coupling

10 MHz

Target is +6dBm

IL=-0.7dB
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the disconnected path is shorted
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while measuring parameters for mixer


